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L Real Party in Interest 

The real party in interest in this appeal is: 

FEI Company, an Oregon Corporation having its principal place of business in Hillsboro, 
Oregon. 
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II- Related Appeals and Interferences 

There are no prior or other pending appeals,, judicial proceedings, or interferences known 
to appellant which may be related to, directly affect, or be directly affectedly, or have a bearing 
on the Board's decision in this appeal. 
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IIX. Status of Claims 

A- Total Number of Claims in Application 

There are a total of 14 claims in the application. 

B. Status of AU the Claims 

1. Claims canceled: 13-20 

2. Claims withdrawn from consideration but not canceled: NONE 

3. Claims' pending: Claims 1-12 and 21-22 
• 4. Claims allowed: NONE 

5. Claims rejected: 1-12,21-22 

C, Claims on Appeal . 

TTbie claims On appeal are:. 1-12,2^-22 
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IV. Status of Amendments 
Appellants have not filed any amendments subsequent to final rejection. 
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V. Summary of Claimed Subject Matter 

Applicants* claims 1, 21 > and 22 are in independent form. 

The present invention provides methods of restoring transparency to a substrate having 
reduced light transmission, for example, from gallium atoms incidentally implanted by a focused 
ion beam used to remove material. Defects in photolithography masks are often repaired using 
focused beams of gallium ions. Unfortunately, the ion beam also damages the mask surface and 
implants gallium ions into the substrate, thereby reducing the transmission of light and adversely 
affecting the performance of the mask. (Specification, p. 2, lines 10-17.) The transparency of the 
mask can be restored by etching away the implanted quartz, however removing the implanted 
material changes the thickness of the substrate which in turn changes the phase of the transmitted 
-phis alsc^ ^versely^ffec^ ^"performance of the mask. (Specification, p, 2, lines 1 8-23; 
p. 3, lines 1-2.) 

Applicants have found that the transparency of the repaired area can be restored by 
directing an electron beam in the presence of an etch-enhancing gas toward the repaired area at a 
' beam energy and dose such that the thickness of the substrate is not substantially decreased by 
the electron beam bombardment (Specification, p, 3, hues 10-18; p. 6, lines 3-23; p. .7, lines. 1- 
7.) Especially where the implanted gallium is at a relatively high concentration, applicants have 
found that the transparency of the repaired area can be restored without a substantial change in 
the substrate ffickness. (Specification,;^ 

therefore the phase of the transmitted light, is substantially rachang^ 

repaired area is increased, typically to greater than 90% or 95%: (Specification, p. 6, lines 1 0- 
12.) By maintaining a thickness closeto that of the original mask, the effect of the mask repair 
on the phase of the transmitted radiation is minimized. (Specification, p. 3 , lines 15-17.) 

■. . ~7- 
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Applicants* independent claim 1 recites restoring the transparency of a quartz material 
having implanted gallium by directing a gas towards a gallium implanted portion of the quartz 
material and directing an electron beam towards the gallium implanted portion of the quartz 
material, the electron dose of the electron beam being such that the thickness of the quartz 
material is substantially unchanged, and the transmission of the quartz material is substantially 
increased. (Specification, p. 6, lines 3-17.) 

Dependent claim 1 4 recites that the transmission is increased to greater than 80% of the 
transmission of the quartz material without implanted gallium. And claim 5 recites that the 
transmission is increased to greater than 90% of the transmission of the quartz material without 
implanted gallium. (Specification, p. 13, lines 18-19.) 

2 nm, 5 nm, and 10 nm, respectively. (Specification, p. 13, lines 22-23; p. 14, lines 1-2.) 
Dependent claim 8 requires that the thickness of the quartz material changes by less than 10 hm 
while the transmission is increased to greater than 90% of the transmission of the quartz material 
without implanted gallium. (Specification, p. 13 3 %es 18-23; p. 14, lines 1-2.) . 

Dependent claim 1 0 provides that the electron dose directed at ihe quartz material is less 
than2.0 nC/fim 2 . (Specification, p. 18, lines 10-11; FIGS. 1-5.) Dependent claim 11 provides 
that the electron dose be between about 0.1 nC/pm 2 and about 1 .0.nC/pm 2 . (Specification, p. 12, 
liiies 19-22.) And Dependent claim 12 provides that the electron dose/be between about 0;4 
nC/^m 2 and about 0.8 nC/fim 2 . (Specification, p. 7, lines 8-23; p. 8, lines 1-23; p. 9, lines 2-15.) 

Independent claim 21 is directed at restoring the transparency to 90% the transparency 
without the implanted material while etching the substrate by less than 5 nm. (Specification, p. 
13, lines 18-23; p. 14, lines 1-2.) " 

. -8- . 
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Independent claim 22 is directed at increasing'the transparency ofthe implanted substrate 
while etching the substrate by less than 5 nm. (Specification, p. 13, lines 22-23; p. 14, lines 1-2.) 
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VL Grounds of Rejection to be Reviewed on Appeal 

A. First Issue 

Whether claims 1-3, 6-8, 10-12,21 and22 are unpatentable under 35 U.S.Q § 102(e) as 
anticipated by MusiL 

B. Second Issue 

Whether claims 1-12, 21, and 22 are unpatentable under 35 U.S.C. § 102(e) as anticipated 
by Stewart 

C. Third Issue 

Whether the Examiner used the wrong standard to determine anticipation under § 1 02. 
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VII. Argument 

A, Whether claims 1-3, 6-8, 10-12, 21 and 22 are unpatentable under 35 U.S.C. § 102(e) 
as anticipated by MusiL 

Claims 1-3, 6-8, and 10-12 arerejected under 35 USC § 102(e) as anticipated by U.S. 
Patent Application Publication 2003/0047691 of Musil et al. (hereinafter "MusiT). A claim is 
anticipated only if each and every element as set forth in the claim is found, either expressly or 
.inherently described, in a single prior art reference, Verdegaal Bros. v.' Union Oil Co. of 
California, 814 F.2d 628, 631, 2USPQ2d 1051, 1053 (Fed. Cir. 1987); see M.PJSJP. § 2131. 
Applicant submits that the reference cited by the Examiner does not set forth, "either expressly or 
inherently, all of the elements of the rejected claims. All of the rejected claims do not stand or. 
fall together. Independent claims 1, 21, and 22 contain different claim language that requires 
them to be considered separately. Also, as discussed below, dependent claims 4-5, 9, and 10-12 
contain additional limitations thai make them sep 

Claiml 

Applicants' claim 1 (along with dependent claims 2-3, 6-8, and 10-12) claims "[a] 
method of restoring the transparency of a quartz material having implanted gallium that reduces 
the transmission of the quartz material, comprising: directing a gas towards a gallium implanted 
portion of the quartz material; and directing an electron beam towards the gallium implanted 
portion of the quartz material, the electron dose of the electron beam being such that the 
thickness of the quartz material is substantially unchanged, and the transmission of the quartz 
material is substantially increased ." (emphasis added.) 

The Musil reference simply does not teach all of the limitations found in this claim. 
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i 

! ' Instead of a method of restoring the transmission of a quartz-implanted substrate like the one 

described and claimed by Applicants, the Musil reference teaches methods of removing opaque 
defects, such as aspot of chromium on top of the quartz substrate. Musil teaches electron beam 
etching instead of ion beam etching so that the defect can be removed without damaging the 
quartz substrate. Musil does not teach any method at all for restoring or even improving the 

I . transmission of an implanted quartz substrate. The only mention of a repair involving implanted 

i • - 

» . • 

i quartz in the reference is found in a suggestion that an ion beam can be used to remove most of 

j the opaque defect and an electron beam used to remove the final 20-40 nm of material. 

According to the reference, 

"By removing most of the defect layer using the focused ion beam, the defect is 

_ [. remov.edjnore_quickIy^ 

than that of the electron beam: The gallium attorns from the focused ion beam 
typically implant in the target to a depth of between 20-40 nm. By leaving 
approximately that thickness of material unetched by the ion beam and then using 
the electron beam to remove the remaining material, little or no gallium will be 
■ implanted into the mask itself ." 

Musil, at col. 7, lines 3.7-45 (emphasis added). 

Instead of a defect that is repaired, this gallium implantation is merely a possible by- 
product of the opaque defect repair process taught by Musil. Thus, Musil does not teach 
i Restoring the transparency of a quartz material having implanted gallium 53 or Restoring the 

' transparency of a transparent substrate having an implanted material'' as required by Applicants' 
I claims. Musil only teaches removal of an opaque layer on top of the quartz. As a part of one 

j described removal process, the reference admits a possibility that some small degree of gallium 

implantation will occur. However, the whole point of the method taught by Musil is to avoid 
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gftllhim implantation. The reference says nothing about repairing implantation or restoring the 
transparency of an implanted layer, if any gallium implantation should occur. .* . 

The. Examiner states that "Musil teaches repairing opaque defects of a lithography mask 
by directing an electron beam and XeF2 toward a region of a quartz substrate into which Ga+ 
ions have been implanted." Final Office Action , p. 5. In the response to Applicant's original 
argument on this point, the Examiner stated "Further, the examiner considers a metal coated 
quartz substrate to be opaque (i.e., non-transparent). Therefore a process that repairs an opaque 
defect on a quartz substrate is considered to be a process that restores transparency to the quartz 
substrate." The E xamin er's comments make it clear that the Examiner is misinterpreting the 
plain language in Applicants' claims. Removing an opaque defect may affect the transparency 

" orffig efifire i^ "" 

required by Applicants' claims. The claim language specifically addresses the transmission of 
the quartz layer itself. An opaque defect on top of the quartz layer would not be part df the . 
quartz layer itself and removal of such an opaque layer would not affect the transmission of the 
quartz. 

While Applicants Tecognize that during patent examination, pending claims must be . 
given their broadest reasonable interpretation consistent with the specification, the Ex amin er's 
interpretation is both unreasonable and inconsistent with the plain language in the claims and 
Applicants"' specificatibn: The Examiner is not "allowed to ignore the plain language "in" the 
claims, and Applicants' claims 1-3, 6-8, 10-12 specifically require that the transmission of the 
quartz material itself be increased. Further, the Examiner's interpretation is completely 
inconsistent with Applicants' Specification, which makes it absolutely clear that Applicants' 
claims are directed at increasing the transmission of the quartz-implanted material itself, rather 

-13- 
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than increasing overall transmission by milling away opaque material covering the quartz- 
implanted material. 

Further, even if the term "quartz layer" could be interpreted to include the opaque defect, 
Musil would still not teach all of the limitations of Applicants' claims 1-3, 6-8, 10-12.' 
Applicants* claim 1 (along with dependent cl aims 2-3, 6-8, 10-12) requires that the transmission 
of the quartz material be substantially increased while the thickness of the quartz material is 
substantially unchanged. In Musil, the electron beam is used to completely remove the material 
causing opaque defects. If the "quartz layer" is defined to include the opaque defect, the 
reference does not teach improving the transmission of a substrate while the substrate thickness 
is substantially unchanged because the entire defect layer is removed in Musil. 

'-jg^g^-j^g-g^ 

fails to teach "directing an electron beam towards the gallium implanted portion of the quartz 
material" as required by Applicants 5 claims. As admitted by the Examiner in the most recent 
Office communication of June 19, 2007, Musil teaches removing the last 20-40 nm of the opaque 
defect with an electron beam but "[t]his electron beam etching does not etch the transparent 
quartz substrate " (emphasis in original). This is -because Mu$il teaches directing the gas and the 
electron beam at the defect material, not at the quartz substrate. 

Claim's 4^5 and 9 

In addition to the limitations of independent claim 1, claim 4 requires that the "the 
transmission is increased to greater than 80% of the transmission of the quartz material without 
implanted gallium." Claim 5 and 9 require that the transmission be increased to greater than 
90°/o of the transmission of the quartz material (or substrate) without implanted gallium. Even if 
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removing an opaque defect as taught by Musil satisfies tide requirement of increasing * 
transmission of the quartz layer, Musil says nothing about increasing the transmission levels 
beyond any certain percentage as compared to the quartz material without implanted gallium. 
Because Musil does not teach any method whatsoever of repairing gallium implantation, after the 
opaque defect is removed, the transparency of the substrate will depend upon the original degree 
of gallium implantation. A claim limitation is inherent in the prior art only if it is necessarily 
present in the prior art, not merely probably or possibly present Rosco v. Mirror Lite, 304 F.3d 
1373, 1380, 64 USPQ2d 1676 (Fed. Cir. 2002) (emphasis added). In other words, the exact 
limitations in Applicants' claims must be expressly or necessarily present in the reference. 
Here, Musil says nothing about the transparency of the implanted quartz. Depending upon the 
~iKg?eT7>f 01®^ 

the transparency without the implanted material or it could be less. Whatever the degree of 
original gallium implantation, it will be unchanged by the repair process since Musil does not 
teach a method of repairing gallium implantation. As a result, this limitation in claims 4-5 and 9 
is not taught by Musil. 

Applicants also note that this limitation makes little sense if the claims are interpreted as 
suggested by the Examiner. This further illustrates that the Examiner's interpretation is 
unreasonable and that no person of ordinary skill would interpret the claims as the Examiner has. 

Ckim§J£rl2 

Claims 1 0-12 also contain limitations describing the electron beam dose to be provided to 
the implanted quartz material. Claim 1 0 requires providing an electron dose of less than 2:0 
nC/um2; claim 11, a dose between about 0.1 nC/um2 and about 1.0 nC/uin2; and claim 12, a 
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dose of between about 0.4 nC/jum2 and about 0,8 rxC/\w2: These limitations are simply not 
found in the Musil reference. For claims 10-12, the Examiner does make the statement that 
because Musil obtains results that meet the result-limitations in the claims, it follows that 
"comparable" operational parameters were used in Musil. First, Applicants note that Musil does 
not achieve the same results as the methods in the rejected claims. Musil teaches a method of 
removing an opaque defect on top of a quartz layer. The claims at issue are directed at 
increasing the transmission of implanted quartz. Even if both are considered to be methods of 
increasing quartz transmission, they are still different repair methods directed at different types 
of defects. 

"Comparable" limitations are simply not enough to establish § 102 anticipation. Each. 

• - — liMtati'dfi^ " "" 

is nothing in the reference describing electron beam doses within the ranges specified by 
Applicants' claims* and the Examiner has provided no explanation as to why such, ranges are 
inherent in the reference. 

Further, Applicants 1 specification notes that the electron beam doses used in. the rejected 
claims result in little or no etching of the substrate. Specification, p. 7, lines 17-23. In contrast, 
Musil is directed at a method of intentioniiUy etohing away apart of the substrate. Because 
Musil teaches methods of deliberate substrate etching using electron beams, and because 
Applicants' the beam doses in the rejected claims result in little or no substrate etching/Musil 
actually teaches away from using the electron beam doses reqimedby the rejected claims. 

Claims 2iand22 

The Musil reference also does not teach all of the limitations found in claims 21 and 22. 
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Both claims are directed at a "method of restoring the transparency of a transparent substrate 
having an implanted material thatTeduces the transmission of the sububstrate." As was the case 
for claim 1 above, Musil does not teach restoring the transparency of the substrate. 

Because claims 21-22 use the word "substrate" instead of the phrase "quartz layer," the 
Examiner's interpretation of the term "substrate" as including the opaque defect might be more 
reasonable for these. claims than for the claims discussed above. However, claims 21 and 22 also 
includes the limitation that the substrate is etched by less than 5 nm. As discussed above, the 
only mention of a repair involving implanted quartz in the reference is found in a suggestion that 
an ion beam can be used to remove most of the opaque defect (which might possibly result in 
some gallium implantation) and an electron beam used to remove the final 20-40 nm of opaque :. 

iftMeTialT" " Andlf Thel>pape~deft^^^ 

purpose of the limitation "increasing the transparency of the substrate/' it would also have to be 
included within the interpretation of the term for the limitation "etching the substrate by less than 
5 m" Obviously, removing 20-40 nm of material would not satisfy the limitation that the 
substrate is etched by less than 5 nm. 

riafims 9 flttflTI 

Claim 21 also contains the additional limitation that the transparency of the substrate be 

restores to greater than 90% of the transparency without the implanted-materiai. The same 

limitation is also found in claim 9. As discussed above, Musil does not teach any method 
whatsoever of repairing the gallium implantation. After the opaque defect is removed, the 
transparency of the substrate will depend upon the degree of gallium implantation which has 
occurred. A claim limitation is inherent in the prior art only if it is necessarily present in the 
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prior art, not merely probably or possibly present. Rosco v. Mirror Lite, .304 F3d 1373, 1380 : 64 
USPQ2d 1 676 (Fed. Cir. 2002) (emphasis added). In other words, the exact limitations in 
Applicants' claims must be expressly or necessarily present in the reference. • Here, Musil says 
nothing about the transparency of the implanted quartz. It could be greater than 90% of the 
, transparency without the implanted material or it could be less. As a result, this limitation is not 
taught by Musil. 

B- Whether claims 1-12, 21, and 22 are unpatentable under 35 ILS.C* § 102(e) as 
anticipated by Stewart 

Claims 1-12 and 21-22 are also rejected under 35 USC § 102(e) as anticipated by U.S : . 

Applicant submits that the reference cited by the Examiner does not set forth, either expressly or 
inherently, all of the elements of the rejected claims. All of the rejected claims do not stand or 
fall together. Claims 1, 10-12, and claims 21 and 22 contain different claim language that 
requires them to be considered separately. Also, as discussed below, dependent claims 2-3, 6-8, 
and 1 0-12 contain additional limitations that make them separately patentable. 

The Examiner initially notes that Stewart incorporates Musil by reference. To the extent 
that the anticipation rejection is based upon incorporation of the Musil reference, the claims 
wouia be allowable for the reasons disciisseid above. 

The Stewart reference itself also fails to anticipate any of Applicant's claims. All of the 
rejected claims require that the transparency of the quartz material (or substrate) be restored 
while the thickness of the quartz material is either substantially unchanged (claims 1-12) or 
etched by less than 5 cm (claims 21-22). While Stewart does address restoring the transmission 
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of gallium-implanted quartz layer, the layer is repaired by removing the implanted quartz using 
election beam assisted etching. See, e.g., Stewart at [0036] and [0044]. Obviously, removal of 
the gallium-implanted quartz would substantially change the thickness of the layer. Nowhere 
does Stewart mention increasing the transmission of the implanted quartz material without 
substantially changing the thickness of the layer or by etching the substrate less than 5 not 

In fact^ in each of the office actions in this case, the Examiner has actually quoted 
language in Stewart making it clear that the transmission is restored by removing the implanted 
quartz material . For example, the following quotation is taken directly from the Final Office 
Action: ' 

Additionally, Stewart teaches (with emphasis added): 

1 [003"6paasT^ 

deposition. In embodiments in which it is not desired to use ion implantation 
staining, an electron beam repair is preferred because it eliminates ion 
implantation. For example, MoSi and TaN.sub.2 absorber material can be etched 
using an electron beam and an etchant gas, such as XeF.sub.2, as described in ' 
TLS. patent application Ser. No* 10/206,843 for "Electron Beam Processing/ 1 
by Musi! et aL, which is hereby incorporated by reference. The gallium beam 
can be also be used for etching chrome, and the gallium-implanted layer can be 
removed using the gas .assisted etching using the ion beam or an electron 
beam. 1 - 

'[003 8J A strategy to repair a particular defect can include multiple stages, using 
combinations of ion, electron or lasers. For example, an ion beam can be used to 
remove an opaque defect and then an electron beam can be used to etch a 
layer of gallium-implanted quartz using XeRsub*2 as post processing to 
rg&tflxs transmission/ . 

[0044] In accordance with various repair strategies that can be used, a work piece 
can be processed using an electron beam or an ion beam. The effects of ion 
implantation can be: 1, avoided by using an electron beam for some operations; 
2. used constructively to provide desired optical properties; or 3. eliminated by 
removal of the implanted layer. Multi-stage operations that use a combination 
of laser beams, ion beams, and electron beams can speed operations and reduce 
defects. For example, an ion beam can be used to process a defect and then an 
electron beam can be used to remove the effects of the ion beam. 
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Final Office Action of Feb. 28, 2007, at p. 6 (emphasis in original). 

The Examiner has curiously maintained the anticipation rejection based upon Stewart 
despite Hie feet that the quoted language (as emphasized in bold by the Examiner) clearly shows 
thatnot only does StewartfaiHo teach -the limitation of restoring transmission of the quartz layer 
without substantially changing the thickness of the layer, the reference actually teaches the 
opposite by teaching that the implanted quartz is completely removed. 

C Whether the Examiner used the wrong standard to determine anticipation under 
§ 102. 

It appears to Applicants that the Examiner is using the wrong standard to evaluate 

nanticipatitmT^ * * 

not explicitly teach the limitations of claims 6-8, 10-12, and 21-22 (Final Office Action of Feb. 
. 28, 2007, at p. 5) but nevertheless still rejects these claims under § 102. According to the 
Examiner, because Musil obtains results that meet the result-limitations in the claims, it follows 
that "comparable" operation parameters were used in Musil. "Comparable** limitations, 
however, are not enough to show § 102 anticipation. 

Further, as discussed above, the Examiner continues to maintain an anticipation rejection 
based upon the Stewart reference, despite the fact that the very language quoted and emphasized 
by the Examiner in the various Office Actions clearly shows that Stewart does not teach all of 
the limitations in the rejected claims. 

With all due respect, it appears that the Examiner has based his rejections upon his 
interpretation of the "gist" or 'thrust" of the application, rather than an examination of the actual 
claimed invention. See Bausch & Lomb v. Bames-Hind/Hydrocurve, Inc., 796 F : 2d 443, 447-49, 
230 USPQ 416, 419-20 (Fed Cir. 1986), cert, denied, 484. U.S. 823 (1987) (District court erred 
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